A7.
Indigenous and local knowledge in Africa underpins the way nature benefits people. It is at the forefront of biodiversity conservation and is critical to the African vision for a good quality of life. It deserves more attention from Governments and society. Successful natural resource management often relies on the improved knowledge gained from communities' insights into the ecology and biology of resources and ecosystems. Indigenous and local knowledge holders can complement the lack of sufficient scientific information on species and environments and help in the management of natural resources. Biodiversity conservation in any cultural landscape requires an understanding of the cultural fabric of societies. There is also growing recognition of the need to protect cultural diversity and to document and value the use of, and meanings bestowed on, nature in endangered cultural landscapes. Indigenous and local knowledge is a key asset in the African research and development agenda, for instance in terms of genetic resources and the synergies that can be made with advanced technologies to bring about the innovations and transformations needed on the African continent.
B.
Africa under pressure
B1.
The decline and loss of biodiversity is reducing nature's contributions to people in Africa, affecting daily lives and hampering the sustainable social and economic development targeted by African countries. The number of microorganisms, plants, invertebrates, fish, amphibians, reptiles, birds and mammals threatened by a range of human-induced drivers such as climate change, habitat conversion, over-harvesting, poaching and illegal wildlife trade, pollution and invasive alien species, as well as natural drivers such as diseases, pests and natural disasters, has increased over the last two decades. These drivers enhance climate-related risks, land degradation, loss of habitat for migratory and other species, and loss of soil fertility, productivity and economic opportunities, further threatening food, water, energy and health security with serious negative impacts on livelihoods. All the plausible future scenarios analysed in the Africa assessment highlight that these drivers will increase overall, with associated negative impacts on biodiversity, nature's contributions to people and human well-being.
B2.
Indirect drivers, including rapid population growth and urbanization, inappropriate economic policies and technologies, poaching and illegal wildlife trade as well as socio-political and cultural pressures have accelerated the loss of biodiversity and the loss of nature's contributions to people. A failure to address these underlying causes of biodiversity loss will continue to threaten or undermine efforts to protect biodiversity and improve the quality of life of the people of Africa through conservation, sustainable use and equitable sharing of benefits from natural resources. Other factors that cause biodiversity loss and a decline in nature's contributions to people include the unregulated development of infrastructure and human settlements; overharvesting of biological resources; introduction of invasive alien species; and air, water and soil pollution. Climate change, manifested by a rise in temperature and sea-level rise, and changes in rainfall pattern, distribution and quantity, exacerbates all the other direct drivers of biodiversity loss.
B3.
Africa's current population of 1.25 billion is likely to double by 2050, putting severe pressure on the continent's biodiversity and nature's contributions to people, unless appropriate policies and strategies are adopted and effectively implemented. Africa is also one of the most rapidly urbanizing continents. Rapid and unplanned urbanization puts immense pressure on urban infrastructure and demand for services, including water supply, food supply, pollution control and waste management, as well as energy supply for households and industrial development. Urban communities produce large quantities of solid and other wastes that lead to environmental pollution. There is a need for policies that encourage sustainable and equitable development by, for example, directing development opportunities to rural areas and redirecting planned urban expansion to economic development zones in rural settings, in particular those that have adequate water and renewable energy supply.
B4.
Africa is extremely vulnerable to the impacts of climate change. Temperatures in all African countries are rising faster than the global rate, and in some areas, at double the global rate of warming. Since the 1970s, droughts have been more frequent and more severe, thereby driving land degradation. Future rainfall variability is projected to increase over most areas, with most models suggesting fewer, but higher-intensity rainfall events. Rainfall distribution, pattern and intensity is affected by climate change, with severe consequences for smallholder farmers and poor communities. The latter are also likely to be affected more severely by flooding. Climate change is likely to result in significant losses of many African plant species, some animal species, and a decline in the productivity of fisheries in inland waters of Africa during the twenty-first century. Future disease trends and climate change will have substantial effects on the livestock sector in Africa by impacting the distribution of disease vectors and water availability. The conservation of biodiversity and ecosystems enhances adaptive capacity, strengthens resilience and reduces vulnerability to climate change, thus contributing to sustainable development.
B5.
Unregulated land cover change is detrimental to biodiversity, which in turn is detrimental to Africa's long-term sustainable development. Further, this unregulated conversion of forest, rangelands and other natural areas, such as wetlands, for food production and urban development is happening at a fast pace following the rapid transformation of African societies. Such conversion leads to habitat loss and fragmentation, degradation of water catchments, and soil erosion leading to loss of biodiversity and livelihoods. The fragmentation that results from these land uses contributes to biodiversity loss, since many wildlife species are migratory, and conservation areas do not provide sufficient habitat or corridors for their migration. The erosion of indigenous knowledge exacerbates this, as communities change their cultural use of space and resources. Land, considered as Africa's most valued asset, faces competing development needs for urban development, mining and agricultural expansion. Sustainable land-use planning could ensure that critical ecosystems such as freshwater streams, wetlands, indigenous forests, or endemic ecosystems that are key reservoirs of biodiversity, are sufficiently protected.
B6.
Marine and coastal environments are of significant ecological and socio-economic importance to the African continent and are under immense threat from human activities. Biodiversity and ecosystems in marine and coastal areas are diverse and provide significant economic, social and cultural contributions to the people of Africa. In some regions, they contribute more than 35 per cent of the gross domestic product (GDP). These environments are, however, under threat owing to a number of human-induced factors such as climate change, infrastructural development (e.g., ports), urbanization, tourism, mining and overharvesting of marine and coastal resources leading to loss of biodiversity and extensive damage to key ecosystems including coral reefs, estuaries and mangroves. Damage to coral reef systems, mostly due to pollution and climate change, has far-reaching implications for fisheries, food security, tourism and overall marine biodiversity. Moreover, with overexploitation, habitat degradation and loss, acidification, pollution from land-based sources, alien invasive species and sea-level rise, highly valuable ecosystem services are under severe threat.
C.
Strengthening African transformation frameworks C1. Africa's unique and abundant biodiversity is an asset for the achievement of the Sustainable Development Goals and can be sustainably and equitably used to reduce inequality and poverty on the continent. The value of biodiversity and ecosystem services is critical to achieving Sustainable Development Goals 14 and 15, which are focused on conservation and the sustainable use of natural resources in the context of contributions to human well-being (e.g., Goals 1, 2, 3, 6 and 7). Further, biodiversity may benefit from the achievement of Goals 11 and 13, which offer nature-based solutions. Unfavourable conditions, such as limited financial and institutional capacity to make effective and efficient use of natural resources, may undermine development. Favourable conditions for achieving the Sustainable Development Goals include abundant arable land and water resources, and highly diverse ecosystems. The close alignment between the strategic priorities of African Governments and the Sustainable Development Goals, such as the protection, restoration, conservation and sustainable use of biodiversity, will also improve the chance of achieving the Goals.
C2.
The alignment of Agenda 2063 goals, Sustainable Development Goals and Aichi Biodiversity Targets, linked to the conservation of biodiversity and nature's contributions to people that enhance human well-being in Africa, facilitates the development of interventions that can achieve multiple positive outcomes. African Union member States have committed themselves to fully implementing key multilateral environmental agreements. Harnessing synergies in these multilateral environmental agreements with Sustainable Development Goals and other related regional and national initiatives can foster the effective implementation of policies and strategies at different levels and scales, helping to ensure resource efficiency. Using existing opportunities, such as regional economic communities, national, bilateral and international funding instruments such as the Global Environment Facility, the Green Climate Fund, the Land Degradation Neutrality Fund and other environment finance initiatives, to leverage synergies, can be particularly effective for policy implementation at the regional and national levels. Countries may take advantage of opportunities presented by regional economic communities, technical agencies, as well as national, bilateral and international funding sources to include support for the implementation of biodiversity-related policies at the regional and national levels in broader environmental projects. Governance options, such as ecosystem-based adaptation, that deliver multiple benefits can help to address equity and contribute to poverty alleviation.
C3.
Effective conservation and sustainable use of biodiversity and nature's contributions to people will contribute to the achievement of the objectives of the 2015 Paris Agreement on climate change to keep global temperature increase in this century below the 2-degree centigrade mark, and to strengthen the ability of countries to deal with the impacts of climate change. Taking into account some of the climate change impacts currently experienced and projected to increase, Africa has the opportunity to manage its biodiversity so as to contribute to international efforts to mitigate observed and projected climate change impacts, including the frequency and intensity of extreme events, through improved efforts in afforestation, restoration of degraded ecosystems, encouraging appropriate agriculture systems and commitment to reducing greenhouse gas emissions. The expansion and effective management of terrestrial and marine protected areas and the provision of a network of corridors that connect protected environments are also critical for efforts in mitigating and adapting to climate change.
C4.
African countries are implementing their respective national biodiversity strategies and action plans and are making some progress in meeting commitments in the global Strategic Plan for Biodiversity 2011-2020, but progress in many of these actions remains insufficient. Many African countries have developed their national biodiversity strategies and action plans in conformity with the Strategic Plan for Biodiversity 2011-2020 and its Aichi Biodiversity Targets. There are opportunities for African countries to enhance biodiversity conservation targets through the appropriate revision and implementation of these national biodiversity strategies and action plans. Notwithstanding the efforts made by African countries, enhanced implementation requires additional funding and capacity-building that can benefit from international cooperation, partnerships and biodiversity-related financing mechanisms, including from national sources. Addressing the obstacles that are hindering progress, such as financial and capacity constraints, may enhance the sustainable use and the equitable sharing of benefits arising from biological resources.
D.
Africa has options D1. Africa has a range of possible options for the governance of its biodiversity for the benefit of its people. The selection of appropriate options is critical to delivering benefits to its people through the conservation and sustainable use of biodiversity, and the promotion of access to genetic resources and the fair and equitable sharing of benefits arising from their utilization. Furthermore, the value of local and indigenous knowledge, innovations and practice should be acknowledged and promoted in support of human well-being. Decision-making in Africa takes place against an array of continent-specific challenges, including the need for industrialization; fast population growth; food, water and energy insecurity; extensive urbanization; climate change; land degradation; ineffective governance; and unsustainable historical development decisions. Africa now has the opportunity to undertake transformational development pathways. Overall improvements in human well-being are expected under most scenarios, but these improvements typically come at the expense of the environment. Consequently, a range of targets aimed at facilitating transformative changes that achieve both human well-being and environmental sustainability outcomes have been adopted in Africa and globally. To achieve such positive outcomes, African countries could concentrate their development (including urban human settlements, mining, agriculture and other forms of development) with a view to balancing priority development needs with progressive and proactive conservation of the continent's natural and cultural heritage. The identification of feasible options could be supported by considering a range of plausible futures through scenario development and by providing an enabling environment (supportive policy and governance options) for short-term and long-term planning.
D2.
Africa's existing policies, strategies, plans and programmes at the national, subregional and regional levels are progressively addressing both direct and indirect underlying threats to biodiversity and nature's contributions to people. Where these mechanisms encourage inclusive development and a transition to green 2 and blue 3 economies in the context of sustainable development, they support good quality of life. These policies, strategies, plans and programmes are among the tools for the implementation of multilateral environmental agreements and a range of regional treaties on the environment. The goals and targets from these regional and global agreements shape the international and continental policy context for the governance of Africa's biodiversity and its contributions to people. For their achievement, actions could take into account social, political, environmental and economic conditions, bearing in mind ongoing changes at all levels.
D3. Measures taken by African
Governments to protect biodiversity and nature's contributions to people have contributed to some degree of recovery of threatened species, especially in key biodiversity areas, and these efforts could be enhanced. Such measures include the establishment and effective management of terrestrial and marine protected areas, including community and privately conserved areas; the restoration of degraded ecosystems; and the sustainable use of indigenous cereals, coffee, tea and other ornamental plants. Other efforts in the control of invasive alien species and reintroduction of wild animals are also yielding positive results in enhancing biodiversity and nature's contributions to people, especially in improving forage for wild and domestic animal species, providing ecotourism income and employment.
D4.
Scenarios are underused in decision-making processes in Africa. The majority of the identified scenario studies were exploratory (80 per cent) and relied mainly on climate change as a single driver of biodiversity change. Concerted effort is needed to build the capacity of African researchers, policymakers and institutions to understand, carry out and make beneficial use of scenario analyses for intervention planning and informed decision-making. The selected scenario archetypes (range of plausible futures) provide an overview of how interactions between nature and society or between current environmental and developmental conditions, existing driving forces, and optional management interventions could shape possible future trajectories of change across Africa in the coming decades, as well as the potential implications for nature and nature's contributions to people. There is also, generally, a dearth of accessible peer-reviewed and grey literature to support a comprehensive assessment of policy and governance options for Africa. Such a limitation creates challenges when identifying policy options, but presents an opportunity for more frequent and comprehensive ecosystem assessments. It further presents an opportunity for the development of case studies and pilot projects that explore the different policy options and instruments that are specifically relevant in the African context. Data collected from such efforts will help strengthen scenarios and models about plausible futures for Africa.
D5.
Achieving the African Union's vision of an integrated, prosperous and peaceful Africa by 2063 and associated Sustainable Development Goals and Aichi Biodiversity Targets is problematic under the type of plausible future 4 that prioritizes national sovereignty, self-reliance and security. Those plausible futures that balance strong economic growth with minimizing environmental consequences are also unlikely to fully meet the aforementioned vision, given their higher propensity to undermine the natural resource-base in the long term. The plausible futures characterized by heightened environmental caution, social equity and human welfare, however, provide the most likely options for achieving multiple goals. Transformative outcomes will be fully attained if concerted efforts are taken to mobilize financial resources and build the capacity of African researchers, policymakers and institutions to understand, carry out and use scenario analyses as guidance mechanisms for decision-making, bearing in mind that Africa is increasingly interconnected with the rest of the world, especially through global markets and trade. environmental risks and ecological scarcities". In its simplest expression, a green economy is low-carbon, resource-efficient, and socially inclusive. In a green economy, growth in income and employment are driven by public and private investments that reduce carbon emissions and pollution, enhance energy and resource efficiency, and prevent the loss of biodiversity and ecosystem services. 3 As described by the Economic Commission for Africa in its 2016 publication, Africa's Blue Economy: A policy handbook, available from, www.uneca.org/sites/default/files/PublicationFiles/blue-eco-policyhandbook_eng_1nov.pdf, the Blue Economy concept includes recognition that the productivity of healthy freshwater and ocean ecosystems is a pathway for aquatic and maritime based economies and can ensure that islands and other coastal countries, and also landlocked States, benefit from their resources. It also requires an integrated, holistic and participatory approach that includes sustainable use and management. The Blue Economy promotes the conservation of aquatic and marine ecosystems and sustainable use and management of associated resources and builds on principles of equity, low carbon development, resource efficiency and social inclusion. 4 Our assessment clustered African scenario studies into five archetypes emphasizing market forces, policy reform, security (fortress world), regional sustainability and local sustainability. These scenario archetypes provide an overview of how interactions between nature and society, or between current environmental and developmental conditions; existing driving forces; and optional management interventions could shape possible future trajectories of change across Africa in the coming decades, and the potential implications for nature and nature's contributions to people. An overall description of the scenario archetypes used to categorize the scenarios of relevance to Africa is given in Table SPM.4 and Box SPM.1.
E.
The future we want -making it happen together E1. Africa can move towards achieving its development aspirations, while at the same time improving the conservation of its valuable natural assets and meetings its biodiversity commitments and targets through multi-stakeholder and multilevel adaptive governance, as well as improved integration of indigenous and local knowledge through recognition of traditional institutions (hereafter referred to as polycentric governance). Such a polycentric governance approach bridges sectors and operates at multiple levels and scales, over different time frames and also offers an alternative to top-down approaches that are less sensitive to local constraints and to bottom-up approaches that are sometimes inadequate for dealing with issues at higher levels. Mainstreaming biodiversity and ecosystem services into policies and actions at different levels is vital to, and also consistent with, traditional polycentric governance approaches on the continent, by bringing together stakeholders (both public and private) with different perspectives and supported by enhanced international cooperation and multilevel partnerships, and through the provision and mobilization of sustainable, predictable and adequate means of implementation. These approaches can be resource-intensive in the short term, but can provide agility in responding to changing drivers, thereby reducing conflict. They may also help with achieving balance between conservation and use of biodiversity and ecosystem services when supported by appropriate legal, regulatory, economic and financial instruments.
E2.
Governance options that harness synergies and deliver multiple benefits, supported by an enabling environment, can help to balance patterns of access and allocation of ecosystem services in Africa. Policy coherence may also contribute towards poverty reduction and help to build resilience. Harnessing synergies in multilateral agreements, protocols, Sustainable Development Goals, Agenda 2063 aspirations and related targets and initiatives can foster effective implementation of policies and strategies at different governance levels and temporal and spatial scales and help to ensure efficient and sustainable resource use. Using existing entry points and mechanisms that draw on a mixture of policy instruments can help to leverage synergies, by facilitating the implementation of policy at regional and national levels. Africa's radical transformation towards sustainability in line with the 2030 Sustainable Development Goals and Agenda 2063 will depend on targeting multi-stakeholder, multilevel adaptive governance and requisite resource investment in transformative programmes.
Background
The Africa regional assessment is the first of its kind for the continent and constitutes one of four regional assessments conducted under IPBES. This assessment is a synthesis of the state of knowledge on biodiversity and nature's contributions to people. To achieve its objectives and address the central themes, this assessment involved the development of credible, robust and inclusive evidence from a range of knowledge systems, including peer-reviewed literature, grey literature, and indigenous and local knowledge. The assessment aims to provide the foundation for a meaningful dialogue across the full range of stakeholders involved in African development.
A number of key thematic challenges are considered by the Africa assessment, including the food-energy-water-livelihood nexus; climate-related risks; land degradation; invasive alien species; sustainable use; and technological innovations. The assessment pays attention to questions of equity, poverty reduction, rights, social relationships, economic contributions, spirituality and cultural heritage in its investigation of biodiversity, ecosystem functions and nature's contributions to people. The Africa assessment further considers the impacts of trade and investment, along with the contribution of low-carbon, ecological and social transformations of the economy. Finally, the assessment seeks to understand policy options for decision-makers to manage biodiversity and nature's contributions to people under different future scenarios. By focusing on biodiversity and nature's contributions to people, this regional assessment is critical to African policymakers, all constituents of African communities, civil society, the private sector, and other stakeholders involved in environmentally sensitive investments and land-use decisions.
A.
Africa's natural assets are unique A1. Africa is very rich in biodiversity and is the last place on Earth with a significant assemblage of large mammals. The continent has significant regional, subregional and national variations in biodiversity that reflect climatic and physical differences, together with its long and varied history of human interactions with the environment. Africa's natural richness, coupled with the wealth of indigenous and local knowledge on the continent, is central to, and constitutes a strategic asset for, the pursuit of sustainable development (well established). Overall, 23 per cent of Africa's land area consists of forests and woodlands and 27 per cent is arable land, of which about one fifth is under cultivation. The rest consists of savannah, grasslands, arid zones and deserts (Figure SPM.1). Africa has diverse wetlands, inland surface waters and water bodies -rivers, lakes and estuaries -scattered throughout the continent, with the Nile, Congo, Zambezi and Niger rivers, and lakes Tanganyika and Victoria, featuring among the largest freshwater bodies in the world. Wetlands in Africa, including Sudd and Okavango, which are among the world's biggest, constitute 1 per cent of Africa's total land surface area and comprise natural and constructed freshwater marshes, river floodplains, swamps, peat lands, mangroves, estuaries and coastal lagoons. Africa is surrounded by six large marine ecosystems: the Agulhas Current, the Somali Current, the Benguela Current, the Canary Current, the Guinea Current, and the Mediterranean. Three of these six large marine ecosystems rank within the four most productive large marine ecosystems in the world. {1.3.4.1.1, 1.3.4.1.2, 3.3.2, 3.4}. 
A2.
Africa's rich biodiversity and diverse ecosystems generate a flow of goods and services that are essential in supplying food, water, energy, health and secure livelihoods for the continent. These tangible and intangible assets underpin Africa's economy and constitute strategic capital for the pursuit of sustainable development in the region (well established). Whether material, non-material or regulating in form, they constitute nature's contributions to human well-being. Coupled with the wealth of indigenous and local knowledge accumulated over thousands of years, they are generally of immense benefit to the inhabitants of the continent but can occasionally be detrimental because of impacts such as disease or of conflicts over their uses. More than on any other continent, many people in rural Africa remain closely dependent on wild nature and its services to survive. Africa is also endowed with many rivers, lakes, wetlands and groundwater reservoirs. Water abundance offers significant potential for energy production through hydropower in certain areas, with a potential estimated at 1.5 million GWh per year. Yet Africa is currently experiencing an increasing incidence of water stress. Many sites in Africa have either been classified as protected, heritage or sacred sites that contribute to human well-being. Regulating contributions include, for example, services provided by nesting, feeding and mating sites for birds and mammals, e.g., the important bird and key biodiversity areas; services provided by insect pollinators such as bees and butterflies; regulation of air quality, climate, ocean acidification, freshwater and coastal water quality; and protection and decontamination of soils and sediments {1.1.4, 1.3.4.3, 1.3.7.1, 1.3.8.1.2, 1.3.9, 2.2.1.2, 2.4.1.1, 3.3.2.1, 3.3.3.1, 4.2.1.3, 4.2.2.4, 4.5.1.1}
A3.
The true value of biodiversity and nature's contributions to human well-being tend to be under-appreciated in decision-making processes in Africa, in particular for non-material and regulating contributions. Existing studies on the valuation of biodiversity and nature's contributions to people in Africa are few and limited in both geographical scope and the types of ecosystems covered (established but incomplete). Valuation of biodiversity and its contributions to people is a tool used in decision-making and in communicating their importance to humanity, thus serving as support for their conservation and sustainable use as well as the sharing of benefits from the use of biological resources. Knowing the value of biodiversity components and their contributions to people can thus encourage investments for their management through the most appropriate methods, and assist in assessing the trade-offs between different policy options and also the cost and benefits of biodiversity conservation and use policies. Failure to reflect values in decision-making often results in unsustainable use and depletion of biodiversity and ecosystem services. Valuation of biodiversity and nature's contributions to people has received limited attention across Africa (Figure SPM.2). As shown in Figure SPM .3, more studies were conducted in coastal and marine areas, inland waters and forests than in the other ecosystems. Most value studies were conducted in Southern Africa and East Africa and adjacent islands {2.2}.
Figure SPM.2 Indicative lists of economic values of nature's contributions to people in Africa
Sample values of some ecosystem services in selected ecosystems (freshwater, marine and coastal areas and forests) in Africa. Data come from various sources, with methodological differences, which means that comparisons of values between subregions or ecosystems is not currently possible. For further explanation on the methodology for Figure SPM. 2, see supporting material Appendix 1.1 available from https://www.ipbes.net/supporting-material-e-appendices-assessments.
A4.
Africa has opportunities to fully realize the benefits of its rich biodiversity and to explore ways of using it in a sustainable way to contribute to its economic and technological development (established, but incomplete). These opportunities are exciting for the future of Africa, but the process of realizing them comes with challenges and risks. For instance, strong population growth inevitably presents challenges, which need to be effectively managed, but, it also presents opportunities. Africa's population is relatively young, with more favourable ratios between working and non-working aged people compared to other parts of the world. Urban areas are still largely developing and there are opportunities to build towns and cities based on the principle of sustainable resource use. Africa is also the only region that has not completed industrialization. Consequently, Africa can take action to harness the Green-Blue Economy, using the abundant opportunities offered by its lands, waters, seas and oceans. It can accelerate its structural transformation by reconsidering several paradigms on sustainable use and poverty reduction. The paradigm shift is already being made by the Governments that are seeking to unite with the rest of the world. Africa is in a unique position to adopt a more balanced approach to development through the use of technology acquisition, innovation, investment-seeking finance mechanisms and internal means. In order for a transition to a green-blue economy in the context of sustainable development to succeed, African societies must also work with indigenous and local knowledge to manage their resources and protect the rights and livelihoods of those living in and dependent on terrestrial and marine ecosystems in Africa. Without full appreciation of the less-tangible benefits derived from ecosystems, natural resource use is likely to remain unsustainable, leading to the potential collapse of important ecosystem functions and services {1.3.7, 1.3.9, 2.2, 4.4.1.1}.
A5.
Ecosystems found in Africa are of great ecological, social, economic and cultural importance at the national, regional and global levels. Such ecosystems are a source of immense genetic resources and knowledge (established but incomplete). As a strategic measure to protect them, countries have classified as protected 14 per cent of the continent's land and 2.6 per cent of the seas within national jurisdiction, while some sites have been designated as important or for special conservation reasons. Africa boasts 369 wetlands of international importance (Ramsar sites), 142 UNESCO World Heritage Sites, 1,255 important bird and biodiversity areas and 158 Alliance for Zero Extinction sites where endangered or critically endangered species occur. The continent hosts eight of the world's 36 biodiversity hotspots. These hotspots are the Earth's most biologically rich and threatened areas, with large numbers of endemic or threatened species. They include the Cape Floristic Region, the Eastern Afromontane, Eastern Arc Mountains and Coastal Forests, the Guinean Forests of West Africa, Madagascar and the Indian Ocean Islands, the Maputaland-Pondoland-Albany Mediterranean Basin and the Succulent Karoo. Hotspots are all integrated in protected areas at levels ranging from 2.5 to 17.5 per cent. The Congo forests of Central Africa, the Miombo-Mopane woodlands and grasslands, the Serengeti, the Okavango, the Sahara-Sahel, the Kalahari Desert, and the Namib Desert are among the world's most renowned wilderness areas. Many areas also serve as important components of the flyways for migratory species recognized in the Agreement on the Conservation of African-Eurasian Migratory Waterbirds. Many of these important ecosystems are fragile or have become vulnerable to anthropogenic actions and environmental changes, such as climate change, while others appear to be more naturally resilient, and can serve as refugia for species shifting their range in response to such environmental changes. Africa's biodiversity has global importance. The African continent (20.2 per cent of the Earth's land) hosts a quarter of the world's mammal species; East and Southern African rangelands shelter the greatest diversity of large mammals in the world; the continent is also home to approximately one fifth of the world's bird species, high levels of amphibian diversity and endemism in Central Africa and at least one sixth of the world's plant species, which are endemic to Africa. Several global centres of species richness and endemism for freshwater fish, molluscs and crustaceans are in Africa. The genetic diversity of the continent's biological resources can be seen in its livestock breeds and crop varieties, which were essentially bred from their wild relatives. This diversity reflects not only Africa's unique and varied biological and cultural heritages, but is also the product of interactions with, and adaptation to, an ever-changing environment and through exchanges with other cultures. Africa is home to many subsistence farmers, small-scale livestock herders and pastoralists who maintain a range of plant and animal genetic resources for food and agriculture, which tends to mitigate the consequences of drought, climate change, pests and changing environmental conditions, and strengthen resilience and adaptation to climate change. Many food crops originate in Africa, including species of wheat, barley, millet and sorghum; teff (Eragrostis tef) ( Figure SPM.4) ; coffee (Coffea arabica); rooibos tea (Aspalathus linearis); cowpea (Vigna unguiculata); and oil palm (Elaeis guineensis). {1.1.3, 3.3.1,  3.3.2, 3.4.1.1.5, 3.4.2.1.6, 3.4.3.1.5, 3.4.4.1.5, 3 .4.5.1.6}.
Figure SPM.4 Teff -example of an indigenous food crop from Ethiopia
Teff (Eragrostis tef) is one of many crops that have been neglected and are currently underused. It has now gained recognition at the national, regional and global levels for its nutritional value, as an important source of income in the local and also regional markets, and for its significant contribution to food security.
B.
Africa under pressure B1. Decline and loss of biodiversity, and the reduction of nature's contributions to people in Africa are having an increasing impact on daily lives and hampering the continent's socioeconomic development (well established). The decline in biodiversity and nature's contributions to people threatens food, water, energy and health security with negative impacts on livelihoods. Drivers of biodiversity loss also exacerbate climate-related risks, land degradation and desertification, loss of habitats for migratory species, loss of soil fertility and productivity and lead to loss of tourism opportunities. Increasing numbers of mammals, birds, amphibians, reptiles, fish and plants are directly or indirectly threatened by various natural or anthropogenic drivers. Threats to biodiversity also affect environmental health and create conditions in some areas for the spread of zoonotic diseases and the establishment and spread of invasive alien species. The loss of nature's contributions to people, owing to the degradation of biodiversity, strains social relations, contributing to inequities among people that are the basis of many conflicts on the continent of Africa. Numerous species are under serious pressure and, increasingly, many of these species are under threat of extinction ( Figure SPM 
B2.
The various natural and human drivers causing biodiversity loss and decline in nature's contributions to people in Africa include the conversion of natural habitats into agricultural lands and urban settlements. Other factors include unregulated development of infrastructure and human settlements; overharvesting of biological resources; introduction of invasive alien species; and air, water and soil pollution (established). Climate change, manifested by a rise in temperature, sea level rise and changes in rainfall pattern, distribution and quantity exacerbates all the other direct drivers of biodiversity loss. The frequency of natural hazards, in particular drought, floods, hurricanes and earthquakes, further contributes to pressures and threats to various species. Africa is also developing at a fast pace, at an average of 4 to 5 per cent growth in GDP, with growing investments targeting infrastructure development, including in the telecommunications, energy, transport, resource-extractive and large-scale agro-industrial sectors. Such developments can pose serious threats to biodiversity and its contributions to people. A variety of development and industrial activities, including the building or expansion of roads, dams, hydroelectric projects, petroleum and gas pipelines, mines, oil and gas fields, ports and cities, are already causing significant deforestation, land degradation, pollution, soil erosion and biodiversity loss (Table SPM.1). Poaching and illegal trafficking of animals (e.g., pangolins, rhinos, elephants, primates), plants (e.g., orchids, rosewood, sandalwood, and many medicinal species) and derived products is driven by illicit trade, imposing negative impacts on biodiversity and nature's contributions to people and leading to loss of income and the loss of Africa's natural and cultural heritage. The illicit trade in wildlife is in many cases linked with international criminal gangs involved in the drug trade, human trafficking and terrorism. 
B3.
Africa's current population of 1.25 billion is likely to double by 2050, putting severe pressure on the continent's biodiversity and nature's contributions to people, unless appropriate policies and strategies are adopted and effectively implemented. Africa is also one of the most rapidly urbanizing continents (well established). Rapid and unplanned urbanization puts immense pressure on urban infrastructure and demand for services, including water supply, food supply, pollution control and waste management, and also on energy supply for households and for industrial development. Urban communities are also producing large quantities of solid and other wastes that are leading to environmental pollution. Much of what determines the extent of the environmental impacts is how the urban populations behave-their consumption and living patterns-and not just how large they are. In 2003, 39 per cent of Africa's 850 million people lived in urban and peri-urban areas while, by 2030, this will rise to 54 per cent. At the same time, there are large variations in the patterns of urbanization across African regions. Searching for alternative livelihoods or economic opportunities mostly influences rural-urban migration, leading to informality and unplanned urban settlements. There is, therefore, a great need for policies to encourage sustainable and equitable development by, for example, directing development opportunities to rural areas and redirecting planned urban expansion to economic development zones in rural settings, in particular those that have adequate water and renewable energy supply. {1. The figure below shows trends in threatened species for five taxonomic groups (mammals, birds, amphibians, corals and cycads) in each African subregion. The Red List of Threatened Species of the International Union for Conservation of Nature (IUCN) stresses that the figures for these groups should be interpreted as the number of species known to be threatened within those taxa that have been assessed to date, and not as the overall total number of threatened species for each group. Overall, the pattern revealed by the assessment indicates that the status of the five taxonomic groups analysed deteriorated steadily between 1993 and 2016 except in Central Africa. Based on Brooks et al., (2016) 7 and IUCN, (2017) 8 . 
B4. Africa is extremely vulnerable to the impacts of climate change (well established).
Temperatures in all African countries are expected to rise faster than the global rate with some areas, such as the Kalahari basin, warming at a rate close to double the global mean. Future rainfall projections show less agreement, although rainfall variability is projected to increase over most areas.
There is a strong probability of an increased frequency of high-intensity rainfall events. Climate change could result in significant losses of African plant species, over 50 per cent of some bird and mammal species, and in the decline of the productivity of Africa's lakes by between 20 and 30 per cent by 2100. Future disease trends and climate change are likely to have substantial effects on the livestock sector in Africa, including through impacts on the distribution of disease vectors and water availability. Impacts on both inland waters and coastal systems may also be severe, with sealevel rise, changes in upwelling, sea surges, and changes in sea surface temperature further likely to have an impact on coastal ecosystems. Some species, in certain areas and under certain conditions, will need to migrate across landscapes and seascapes to track suitable habitats. The conservation of biodiversity and ecosystems enhances adaptive capacity, strengthens resilience and reduces vulnerability to climate change thus contributing to current and future sustainable development. The ability of species to migrate will differ by taxon, will be dependent on the existence of migratory corridors, and in certain areas will be hindered by land cover change and habitat fragmentation driven by human activity. Current protected area networks may need to be re-aligned to account for the climate change (see Figure SPM .7 for trends in the protection of Key Biodiversity Areas). The direct impact of the globally raised level of carbon dioxide (CO2) is further likely to have profound impacts on species distributions within the terrestrial environment, and may conceivably be a direct contributor to biome level change. Increases of CO2 in the oceans will increase water acidity and this, coupled with increased temperature, will have profound impacts, including coral bleaching and the decalcification of shells of molluscs. At high CO2 concentrations, this may lead to the total collapse of coral systems and the multitude of ecosystem functions that they support (including compromising their support function to many fisheries) {1.3.3, 4.2.2.3}. B5. Land-cover change in Africa results in loss of the land's capacity to sustain biodiversity and provide nature's contributions to people. Unregulated conversions of forest (including logging) and rangelands for crop production, mining, urban and infrastructure development, among other human-induced changes, have led to habitat loss, degradation of catchments and soil erosion, leading to loss of biodiversity and livelihoods (established but incomplete). Land, considered as Africa's most valued asset for all aspects of life and development, is facing increasing challenges of competing development needs for urban and infrastructure development, extractive industries and agricultural expansion. Some 20 per cent of Africa's land surface (6.6 million km 2 ) is estimated to be degraded because of soil erosion, salinization, pollution and loss of vegetation or soil fertility. This is a result of a combination of factors (such as deforestation, unsustainable agriculture, overgrazing, uncontrolled mining activities, invasive alien species and climate change). Agricultural expansion is the dominant driver of biodiversity loss, in particular the conversion of natural habitat to cultivated land. There has been an expansion of cash crops, much of this exacerbated by the growing land-grab phenomenon where foreign investors are being allocated large pieces of land for bioenergy and food production, with significant impacts on the resources of indigenous and local populations, their knowledge and well-being. The total area cultivated is strongly associated with loss of indigenous plant abundance and indirectly results in loss of mammals and birds. The fragmentation that results from various land uses contributes to local extinctions of sedentary and non-sedentary species, since many wildlife species are migratory and conservation areas do not provide sufficient habitat and corridors for their dispersal or migration. Such limitation leads to loss of biodiversity, in particular of vulnerable species, as their natural habitat is lost or degraded. 
B6
Marine and coastal environments, although of significant ecological and socioeconomic importance to the African continent, are under immense threat from human activities. Biodiversity and ecosystems in marine and coastal areas are diverse and provide significant economic, social and cultural contributions to the people of Africa (well established). The direct contribution of marine and coastal resources to the African economy is significant, contributing more than 35 per cent of GDP in some regions. These environments are, however, under threat owing to a number of human-induced factors resulting from climate change, infrastructural development (e.g., ports), urbanization, tourism, mining and overharvesting of marine and coastal resources leading to the loss of biodiversity and extensive damage to key ecosystems including the coral reefs, estuaries and mangroves. As the world's human population grows, so does the demand for marine food sources and the number of individuals whose livelihoods fully or partly depend on it. Hence, local and global demand for fish and rapidly growing populations that depend on fisheries is a major cause of overfishing in the coastal and marine environments of Africa. Such overfishing has had a considerable impact on coastal and marine resources leading to threats to a number of species and a decline in fish stocks. In particular, damage to coral reef systems has far-reaching implications for fisheries, food security, tourism and overall marine biodiversity. Moreover, with overexploitation, habitat degradation and loss, acidification, pollution from land-based sources, alien invasive species and sea-level rise, highly valuable ecosystem services are being threatened {4.2.2.3.4}.
C.
Strengthening African transformation frameworks C1. Africa's unique and abundant biodiversity is an asset for the achievement of the Sustainable Development Goals and can be sustainably and equitably used to reduce inequality and poverty on the continent (established but incomplete). Africa has experienced robust growth and enjoyed increased financial opportunities over the last two decades, but it is also the only region that emerged from the Millennium Development Goals with increasing extreme poverty, although some nations have shown good progress. The value of biodiversity and ecosystem services is critical to achieving Sustainable Development Goals 14 and 15, which are focused on conservation and the sustainable use of natural resources in the context of contributions to human well-being (e.g., Sustainable Development Goals 1, 2, 3, 6, and 7). Further, biodiversity may benefit from the achievement of Goals 11 and 13, which offer nature-based solutions. Favourable conditions for achieving the Sustainable Development Goals include abundant biodiversity, arable land, and highly diverse ecosystems, which are essential building blocks of sustainable development. Unfavourable conditions, such as limited financial and institutional capacity to make effective and efficient use of its natural resources, may undermine development. The close alignment between the strategic priorities of African Governments and the Sustainable Development Goals such as the protection, restoration, conservation and sustainable use of biodiversity will improve chances for their achievement. {5.1, 5.7, 5.9} (Table SPM. 2). This table shows the summary of an assessment (Section 5.7 of the Africa assessment report) that seeks to understand the likelihood of achieving aligned Agenda 2063 Aspirations (1st column), Aichi Biodiversity Targets (2nd column) and Sustainable Development Goals (3rd column) in Africa under five different scenario archetypes namely: one "Fortress World" scenario (FW), two business-as-usual scenarios, market forces (MF) and policy reform (PR); and two "managed transformation" scenarios, local sustainability (LS) and regional sustainability (RS). These scenario archetypes follow a similar classification to those outlined by Hunt et al. (2012) and align with well-known scenario assessments that have been undertaken for the continent (see Section 5.3, Table 5.1 and Table 5 .2 for more information). The colour of the cell indicates a synthesis of the overall trends found in the assessment under different scenario options where green indicates an overall increase in the likelihood of achieving the desired policies (Agenda 2063 Aspirations, Aichi Biodiversity Targets and Sustainable Development Goals), purple indicates contradictory trends found (i.e., some reports in the assessment mentioned an increase in the likelihood of achieving certain outcomes, while others reported a decrease), and orange indicates an overall decrease in the likelihood of achieving the policy outcomes. No colour in the cells represents a lack of robust information on these issues in the reports/studies. This table highlights that while there are many trade-offs to consider under each possible future scenario, there are multiple synergies and policy alignments where more desirable options for sustainable and equitable development are feasible. This table also highlights that conditions and policies under a "Fortress World" (see Box SPM.1 for underlying assumptions) are the least likely to achieve multiple goals and targets and will ultimately result in the inability to deliver on the aspirations of Agenda 2063 for a future we want in Africa. "Business-asusual" approaches through reliance on the market forces (MF) and policy reform (PR) offer some options for achieving multiple policy goals, but fail adequately to conserve biodiversity, and resulting contributions of nature to human well-being. Conditions under a more "managed transformation" type of future, through policies and practices aligned with regional sustainability and, to a lesser extent, local sustainability, are shown here to offer a greater likelihood of achieving multiple sustainable and equitable development goals, targets and aspirations. An important message from this table is that while there are more desirable pathways for decision makers, there is no one scenario option that will achieve all the goals, targets and aspirations. Here, efforts to codevelop a combination of proactive policies, inclusive and responsible economic tools with a focus on a well-being economy routed in the conservation and sustainable use of biodiversity, ecosystems and their contributions to people, are key, Section 6.7 and Figure SPM .9 provide some governance options in this regard.
C2.
The achievement of the African Union Agenda 2063 Aspiration 1, for a prosperous Africa based on inclusive growth and sustainable development, is dependent upon the conservation and sustainable use of biodiversity and nature's contributions to people (established but incomplete). Good governance mechanisms and strong institutions are critical to achieving aspirations and targets for a prosperous Africa. Agenda 2063 (Appendix 3) is an ambitious action plan for driving the change, development, and transformation that Africa needs to achieve significant poverty reduction and enhance human well-being. The transformation needed to achieve development may lead to increased agricultural production and productivity, industrialization, expansion and creation of large cities, bridging the infrastructure and technology gaps including for energy production, value-added manufacturing, transport and regional economic integration. Such transformation requires significant resources, together with effective institutions and good governance. Africa now has the opportunity to embark on such transformational development pathways. To achieve this, African countries need to reconcile priority development needs (including urban human settlements, mining, agriculture and other forms of development) with the progressive and proactive conservation of the continent's natural heritage. Such a balanced approach will ensure that critical ecosystems such as inland waters, forests or endemic ecosystems that are reservoirs of high biodiversity, are sustainably used and protected. Africa's regional economic communities have a significant role to play in coordinating the development of Africa's subregions in a way that is compatible with regional development and conservation objectives. Existing regional conventions such as the Benguela Commission, Abidjan Convention, Nairobi Convention, and Commission for Lakes, together with instruments such as transboundary conservation areas, peace parks and other transboundary catchment management frameworks, offer opportunities for enhancing access to and sharing of benefits from nature's contributions to people. Governance options that deliver multiple benefits can help to balance patterns of access and allocation of ecosystem services {5.7, 6.3.3, 6.6} (see also Section E and Figure The figure paints a mixed picture with progress towards some targets substantially outperforming that of others. For example, there are worrying trends where more than 50 per cent of countries are not on course to meet Targets (e.g., Targets 3, 4, 6, 12 and 20 show no countries on track). Of particular concern is target 5, where more than 25 per cent of countries are moving away from the target, while targets 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, and 15 show no significant change for more than 25 per cent of countries. Overall, progress is being made, but at an insufficient rate by more than 50 per cent of countries towards Targets 1, 2, 11, 12, 14, 15, 17 and 19. Target 16, however, has one country set to exceed the target. All targets face a lack of information on progress from some countries. The figure was developed based on data gathered by the secretariat of the Convention on Biological Diversity and is based on fifth national reports from 50 African States. Adapted from UNEP-WCMC (2016). 
C3.
Effective conservation and the sustainable use of biodiversity and nature's contributions to people will contribute to the achievement of the objectives of the 2015 Paris Agreement on climate change to keep global temperature increase in this century below the 2-degree centigrade mark and to strengthen the ability of countries to deal with the impacts of climate change (established but incomplete). Africa is the continent most vulnerable to climate change with relatively weak adaptive capacity. Africa's plan to address climate change impacts is enshrined in the 2014 African Strategy on Climate Change and consists of climate adaptation strategies to reduce vulnerability to climate change, enhance resilience and enhance mitigation through low-carbon development. African countries consider adaptation as the continent's climate investment priority and have taken actions to enhance resilience through the establishment and effective management of well-connected protected areas and other conservation areas, taking into account future species ranges; exploration of appropriate renewable energy sources; appropriate agriculture systems such as cultivation of economic halophytes in saline affected lands; and restoration of vegetation cover and soil protection against erosion of degraded lands. Mitigation measures also include reduced deforestation and reforestation to sequester carbon from greenhouse gas emissions and the use of low-carbon technologies. The extent of climate change impacts will be strongly influenced by development pathways pursued by decision makers. As shown in sections D and E, Africa has options, including the choice of whether to follow a low-carbon, climate-resilient development pathway (including commitments under the 2015 Paris Agreement on climate change; see Figure SPM .9) or continue with business as usual. Such choices, including those taken by countries around the globe, will help in determining the extent of impacts, as well as the continent's ability to adapt {4.2.2.3, 5.4.5}.
C4.
By implementing their respective updated national biodiversity strategies and action plans, African countries are making some progress towards the achievement of the Aichi Biodiversity Targets adopted as part of the global Strategic Plan for Biodiversity 2011-2020. The vision of this Strategic Plan and its targets is to value, conserve, restore and wisely use biodiversity, maintain ecosystem services, and thus sustain a healthy planet, while delivering benefits essential for all people. The contributions of African countries to the achievement of the Aichi Biodiversity Targets will be insufficient, partly as a consequence of many national targets being significantly lower than those adopted for the globe (well established). In adopting the Strategic Plan for Biodiversity 2011-2020 and its Aichi Biodiversity Targets in 2010 (Appendix 4), the Conference of the Parties to the Convention on Biological Diversity invited parties to establish their own national targets while updating their national biodiversity strategies and action plans. African countries took into account their respective national needs and priorities, while bearing in mind their commitments under various multilateral environmental agreements and regional and subregional agreements. Harnessing synergies in multilateral environmental agreements and other related regional initiatives fosters the effective implementation of policies and strategies at different levels and scales, helping to ensure resource efficiency. Existing opportunities, such as partnerships relating to terrestrial and marine transboundary ecosystems, regional economic communities as well as national, bilateral and international funding instruments, such as the Global Environment Facility, the Green Climate Fund, the Land Degradation Neutrality Fund and other environment financing instruments, can be used to mobilize resources for capacity building in order to improve policy implementation at the regional and national levels. Furthermore, it is important to stress that sustainable, predictable and adequate means of implementation, in particular finance and capacity-building, would be a cornerstone for ensuring the effective implementation of policies. As of September 2017, 50 out of 54 African countries had submitted their fifth national reports and 49 had submitted their revised national biodiversity strategies and action plans. About 16 per cent of all the targets adopted by African countries were commensurate with, or exceeded, the Aichi Biodiversity Targets, while about 50 per cent of the adopted targets were similar to the Aichi Biodiversity Targets but at lower or significantly lower levels (i.e., did not cover all elements), owing to national considerations. The remaining targets adopted by African countries were not relevant to the global Aichi Biodiversity Targets {6.3.3} ( Figure SPM.8) .
D.
Africa has options D1. Africa has a range of possible governance options for addressing the threats to biodiversity and nature's contributions to people, including the conservation and sustainable use of biodiversity and its contributions to people, to mitigate impacts of the challenges that the continent is facing (see section B above). The identification and selection of feasible options needs to be facilitated by considering a range of plausible futures using scenarios and by providing an enabling environment for long-term planning (established, but incomplete). Various policy instruments and measures can help decision-makers to integrate biodiversity and ecosystem services into development planning and implementation. Furthermore, enacting proactive legal and regulatory instruments for access and benefit sharing legislation is of vital importance for preserving the rights to local knowledge, genetic resources and sustainable utilization of biodiversity (Table  SPM. 3). African policy options for conserving and using biodiversity, sustainably adapting to and mitigating climate change, and sustainably managing genetic resources, have global impacts. Subregional policies are equally necessary and significant, considering the transboundary nature of Africa's freshwater and marine systems, fisheries and migration-dependent ecosystems, including transhumant systems. Progress in achieving the Strategic Plan for Biodiversity 2011-2020 and its Aichi Biodiversity Targets, the 2030 Sustainable Development Goals, the 2015 Paris Agreement on climate change and Agenda 2063, will be shaped by the governance and policy choices made, alongside steps taken towards their practical implementation. However favourable this policymaking environment may be, the implementation of governance options is constrained by the legacy of historical policies. The challenges of population growth, food insecurity, urbanization, climate change, land degradation, weak governance and path-dependent (often unsustainable) historical development decisions mean that achieving governance that works for both nature and society is not straightforward. Articulating clear processes that allow the environment to contribute to food security through Africa's agricultural biodiversity, supporting ecosystem services (e.g., pollination, pest control, soil carbon), land restoration and increased resilience to climate change, are critical to inform the decision-making process. Placing justice and fairness concerns at the centre of the continent's governance priorities can help to improve both the environment and human well-being, while also achieving key international biodiversity and development targets {5.4, 5.7, 5.9, 6.3}.
D2.
Africa's existing biodiversity policies, strategies, plans and programmes at the national, subregional and regional levels, are progressively addressing both direct and indirect threats to biodiversity and nature's contributions to people, and by ensuring inclusive development and a transition to green 11 and blue 12 economies in the context of sustainable development that are supportive of a good quality of life (established, but incomplete). These policies, strategies, plans and programmes, together with a range of regional treaties addressing and related to the environment, are among the tools for the implementation of multilateral environmental agreements. The goals and targets from these agreements shape Africa's policy context for the governance of biodiversity and its contributions to people. In order to achieve the targets set in these agreements, it is necessary to take into account both current and future social, political, environmental and economic conditions, bearing in mind ongoing changes at the global, regional, subregional and national levels. Scenarios are a useful tool for exploring different plausible futures to inform policy and decision-making about the potential risks and opportunities of different possible trajectories of social and ecological change, thereby assisting in the formulation and implementation of policies and interventions {5.7, 6.2.1, 6.3}. 11 As defined in the UNEP 2011 study, Towards a Green Economy: Pathways to Sustainable Development and Poverty Eradication -A Synthesis for Policy Makers, available from www.unep.org/greeneconomy, a green economy is one that results in "improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities". In its simplest expression, a green economy is low-carbon, resource-efficient, and socially inclusive. In a green economy, growth in income and employment are driven by public and private investments that reduce carbon emissions and pollution, enhance energy and resource efficiency, and prevent the loss of biodiversity and ecosystem services. 12 As described by the Economic Commission for Africa in its 2016 publication, Africa's Blue Economy: A policy handbook, available from, www.uneca.org/sites/default/files/PublicationFiles/blue-eco-policyhandbook_eng_1nov.pdf, the Blue Economy concept includes recognition that the productivity of healthy freshwater and ocean ecosystems is a pathway for aquatic and maritime based economies and can ensure that islands and other coastal countries, and also landlocked States, benefit from their resources. It also requires an integrated, holistic and participatory approach that includes sustainable use and management. The Blue Economy promotes the conservation of aquatic and marine ecosystems and sustainable use and management of associated resources and builds on principles of equity, low carbon development, resource efficiency and social inclusion.
D3.
The establishment and effective management of terrestrial and marine protected areas and other types of conservation areas, including community and privately managed conservation areas, together with measures such as restoration of various degraded ecosystems and sustainable use of indigenous cereals and plants, has contributed to the recovery of threatened species, especially in areas critical for biodiversity. A key challenge for the management of protected areas is to find strategic ways in which to enable such successes, including benefits beyond species and ecosystems, building on what has already been done (established but incomplete). Approximately 14 per cent (4 million km 2 ) of the total land area of Africa is protected, including 6 per cent of biodiversity-rich tropical evergreen broadleaf forests. These valuable ecoregions, rich in endemic species, are concentrated in such countries as the Democratic Republic of the Congo and Madagascar, where adequate protection is needed. The acceleration of the expansion of protected area networks in these areas of rich biodiversity and endemism is urgently needed (Figure SPM.7) , as well as attention to other measures involving the restoration of degraded ecosystems and, for example, the sustainable use of indigenous plants and resources. It is clear that barriers to the expansion of protected areas and to restoration measures do exist in certain areas, and these need to be better understood, with the consideration of strategic approaches (including enhancing multiple synergies and taking a multiple benefits approach; see Section E). In most of Africa, the opportunity still exists for proactive measures to conserve biodiversity. Efforts in the control of invasive alien species and reintroduction of wild animals are yielding positive results in enhancing biodiversity and nature's contributions to people through improved forage production by indigenous species, high ecotourism income and other factors, contributing to good quality of life. In addition, progress in the sustainable use of indigenous cereals and resources such as indigenous ornamental plants (see, for example, Section A. on products such as teff) is encouraging. Further progress is needed to improve the management effectiveness of protected areas. As a selected example, the integrity of a number of African protected areas is threatened by mining activities {3.3.2, 4.5, 4.5.1}.
D4.
Scenarios are currently only used to a limited degree in decision-making processes for the conservation and sustainable use of biodiversity in Africa. In order to make scenarios more relevant for Africa, collective efforts can build the capacity of African researchers, policymakers and institutions to understand and make beneficial use of scenario analyses for intervention planning and informed decision making (established but incomplete). A survey of papers published between 2005 and 2016 identified 355 scenario studies and reports, with varying degrees of geographic representation and scales for Africa's future. The majority of the identified scenario studies were exploratory (80 per cent) and relied mainly on climate change as a single driver of biodiversity change. The remaining few were policy-screening or target-seeking in nature or were focused on the retrospective evaluation of policies. There are clear gaps in the geographical distribution of African scenario studies. Central, North and West Africa are poorly represented, have limited stakeholder participation and limited incorporation of indigenous and local knowledge. The prevalence of studies in Southern and East Africa and adjacent islands is due to a relatively long history of investment in biodiversity research. The same pattern was observed for valuation studies of biodiversity and nature's contributions to people. In addition to human capacity-building, there is a need to generate information, in particular quantitative data, needed for the development of scenarios and to take into account the specific contexts and diversity of the subregions, groups of people and related differences in culture, and in ecological, social and economic conditions. There is also generally limited accessible peer-reviewed and grey literature to support a comprehensive assessment of policy and governance options for Africa. This creates challenges when identifying policy options but presents an opportunity for more frequent and comprehensive ecosystem assessments. It also presents an opportunity for the development of case studies and pilot projects that explore the different policy options and instruments that are specifically relevant in the African context. Data collected from such efforts will help strengthen scenarios and models about plausible futures for Africa {5.1.1, 5.2.1, 5.2.2}.
D5.
African scenarios have been clustered into five archetypes emphasizing market forces, and policy reform, which represent in some ways a business-as-usual situation, and also fortress world, regional sustainability and local sustainability. The selected scenario archetypes provide an overview of how interactions between nature and society, or between current environmental and developmental conditions, existing driving forces, and optional management interventions, could shape possible future trajectories of change across Africa in the coming decades. Achieving the African Union's vision of an integrated, prosperous and peaceful Africa by 2063, and related Sustainable Development Goals and Aichi Biodiversity Targets, is problematic under a fortress world scenario, which prioritizes national sovereignty, self-reliance and security. The policy reform and market forces scenario trajectories are also unlikely to fully meet the aforementioned vision, given their significant propensity to undermine the natural resource base in the long term (Box SPM.1). Regional sustainability and local sustainability scenarios, however, provide the most likely options for achieving multiple goals linked to the conservation and sustainable use of biodiversity and Africa's development in both the short and long term (Table SPM. 4, Box SPM.1). Regardless of the scenario trajectory assessed, future trade-offs between certain nature's contributions to people and how they contribute to human well-being, are inevitable (established but incomplete). Trade-offs within the food-water-energy-livelihood nexus are apparent, and reduced biodiversity and ecological functioning are anticipated under all the five archetypes assessed. The severity of the trade-offs may, however, be mitigated by timely, progressive and proactive policy interventions and environmental safeguards, which aim to build social-ecological resilience through ecosystem-based activities. This could be complemented with improved access to ecological information, and also to enhanced technical capacity and tools to analyse trade-offs, as a step towards achieving robust development planning. Providing directly or indirectly for the livelihoods of local communities and meeting development targets under each of the archetypes considered for Africa, could happen at the expense of biodiversity and nature's contributions to people, with landscape conversion and the extraction of goods and resources, such as minerals, fish or food crops, and infrastructure development, leading to ecological degradation. The negative consequences of these trade-offs may be mitigated to a degree by governance systems that recognize the value of biodiversity and its contributions to people, and take measures, based on spatial planning and environmental offsets, for the conservation and sustainable use and management of natural assets, or support policy processes, such as environmental impact assessment and strategic environmental assessment, under the regional and local sustainability archetypes {5.3, 5.4, 5.5, 5.6, 5.7}. Table 6 .2, that fall into three different categories of policy instruments: legal-regulatory instruments (Section 6.5.2), economic-financial instruments (Section 6.5.1) and social-cultural instruments (Section 6.5.3). Each of these represents just one example of potential policy responses among many alternatives that could help to achieve Africa's Agenda 2063 Aspirations. (Table 5. 3), biodiversity and nature's contributions to people (Table 5 .4), as well as dimensions of human well-being trajectories (Table 5 .5) under different scenario archetypes for Africa (Box SPM.1). Drivers that were assessed include population, urbanization, consumption and natural resource use, regional and global resource demand and climate change. Elements of biodiversity and nature's contributions to people that were assessed include: terrestrial and freshwater habitat loss, marine habitat loss, species range shifts, food and feed production, energy production, freshwater regulation, climate and natural hazard regulation and pollination. Dimensions of human well-being that were assessed include: material well-being, poverty reduction, equity, health, security and social relations, freedom and choice. Five different scenarios archetypes were used for this assessment namely: business-as-usual scenarios (market forces (MF) and policy reform (PR)); one "fortress-based" scenario (Fortress World (FW)), and "managed transformation" scenarios (regional sustainability (RS) and local sustainability (LS)). The arrows indicate an increase (up arrow), decrease (down arrow), or no change (horizontal arrow) under each of the different categories for each scenario type into the future. The colour of the cell indicates the overall impact of the results across the reports, where green indicates overall positive impact, orange indicates overall negative impact, purple indicates contradictory trends, and no colour indicates no overall change/impact. The table shows that the impact of all drivers is expected to increase under all scenarios, except for mixed results linked to regional and global resource demand under local sustainability. The final column outlines potential governance responses based on Table 6 .2 that could help to navigate towards improving biodiversity, nature's contributions to people and human well-being by addressing particular negative drivers in each of the scenario archetypes. The responses are not exhaustive, but showcase examples of how scenario exercises can help to elucidate policy options for achieving desirable outcomes.
E.
The future we want -making it happen together E1. Africa can move towards achieving its development aspirations, while improving the conservation of its valuable natural assets and meeting its biodiversity commitments, through multi-stakeholder and multilevel adaptive governance, along with the improved integration of indigenous and local knowledge through recognition of traditional institutions (hereinafter referred to as polycentric governance) (established but incomplete). Progress in achieving the Strategic Plan for Biodiversity 2011-2020 and its Aichi Biodiversity Targets, the Sustainable Development Goals and targets, the 2-degree centigrade commitments under the 2015 Paris Agreement on climate change and Agenda 2063 aspirations for a prosperous Africa, will be shaped by the governance and policy choices made (Table SPM. 3), alongside steps taken towards their implementation, and support through enhanced international cooperation and multilevel partnerships and through the provision and mobilization of sustainable, predictable, adequate means of implementation ( Figure SPM.9) . Mainstreaming biodiversity and ecosystem services into policies and actions at different levels is vital to, and also consistent with, traditional polycentric governance approaches on the continent, which bring together stakeholders (public, private and local communities) with different perspectives, bridge sectors, and operate at multiple levels and scales, over different time frames. Polycentric approaches offer an alternative to top-down approaches that are less sensitive to local constraints, and to bottom-up approaches that are sometimes inadequate for dealing with issues at higher decision-making levels. When supported by appropriate legal, regulatory, economic and financial instruments, these approaches can harness consensus and co-learning through dialogue and knowledge co-production, while enacting principles of equity, transparency, accountability and participation. Although resource-intensive in the short-term because they demand significant time for dialogue and consultation, polycentric approaches offer agility in responding to change, reduce conflict, balance conservation and development objectives, and yield positive results in the medium to long term. A polycentric governance system is thus critical for enabling Africa's diverse natural assets to deliver equitable benefits to people. Practiced for many years in Africa for managing diverse interests in resources, polycentric governance is grounded in the processes of accountability through stakeholder engagement, and addresses trade-offs. It further entails working across scales, sectors, values, and knowledge systems, integrating indigenous and local knowledge and their institutions, as well as adaptive management. It further involves building a sense of social responsibility and pursues what might be termed "no regrets" options, particularly in relation to the drivers of changes described in section B above {6.2, 6.2.1, 6.3, 6.4.5}.
E2.
Governance options that harness synergies and deliver multiple benefits, facilitated by an enabling environment, can help to balance access to and allocation of ecosystem services in Africa (established but incomplete). Policy coherence may also contribute towards poverty reduction and help to build the resilience of integrated social -ecological systems. Establishing and using existing entry points in spatial planning, land use management and integrated development planning, and mechanisms that draw on a mixture of policy instruments, can help to leverage synergy, helping to improve the implementation of policy at regional and national levels. Africa's radical transformation towards sustainability in line with the 2030 Agenda for Sustainable Development and Agenda 2063 will depend on investment targeting multi-stakeholder, multilevel adaptive governance. By promoting policy coherence with adequate resources and capacity and encouraging adaptive governance approaches that bring together different perspectives, a more socially just approach to accessing ecosystem services and biodiversity can ensue, helping to make sure that the costs and benefits are more appropriately distributed {6.3.3, 6.6}.
Figure SPM.9 Summary of how effective global and regional agenda-setting combined with relevant decision-making tools can achieve desired future outcomes for Africa Achieving a desirable and equitable future for Africa is based on an existing set of regional and global goals and targets. By using scenarios as a tool to think about how futures could play out, an enabling policy environment can be co-created to maximize synergies and coherence between actions and minimize trade-offs. This figure starts with a set of existing targets and objectives (Agenda 2063 of the African Union, the Sustainable Development Goals, the Aichi Biodiversity Targets and other globally agreed goals) that the majority of African nations have agreed to and that are necessary to achieve in order for the continent to reach a desirable future; some of these are cross-cutting because they aim to achieve institutional reform (e.g., Aichi Biodiversity Targets 2, 3, 18, 19 and 20 and Sustainable Development Goals 16 and 17) (See Table SPM .2). Recognition of the cross-cutting institutional targets is critical as they focus on what needs to be done within and between institutions if a more desirable future is to be achieved. They not only map onto one cluster of targets e.g., around water or energy, but are necessary to achieve them all. To aid thinking about how to reach this agenda, there are a set of scenario archetypes that help us to conceptualize potential futures that could arise under different conditions and the trade-offs between each of these (See Box SPM.1). None of these scenarios offer the desired future that we want; some of them get us closer to a desirable future than others, but the future is uncertain and a complex articulation of aspects of all these potential scenarios. In this light, scenarios are useful tools to help us think about the type of enabling environment necessary for achieving certain goals (Table  SPM .4). Looking at the targets through the lens of the scenario archetypes enables decision-makers to make more informed decisions about what policy instruments could be employed (See Table SPM .4), explicitly highlighting trade-offs and directing attention to specific synergies and coherence. The figure summarizes how agenda-setting should be accompanied by effective decision-making that recognizes future uncertainties in order to employ relevant policy instruments to achieve a desirable future.
